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Abstract of RU21 67058 

method and equipment for manufacture of pipes 
from oriented plastics, in particular - manufacture 
of pipes subjected to extension both in the radial 
and axial directions for orientation of the material 
in the direction of extension and improvement of 
its mechanical properties. SUBSTANCE: method 
consists in stages of extrusion, temperature 
conditioning, axial extension of pipes between 
the first and second extenders, transverse 
expansion and cooling. Pipe axial extension is 
accomplished before its transverse expansion. 
The first extender is positioned before the zone of 
temperature conditioning. The second expander 
is positioned between the zone of temperature 
conditioning and the zone of expansion. The 
production line for continuous manufacture of 
pipe is also described. EFFECT: enhanced 
stability and controllability of the process. 11 cl, 2 
dwg 
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(57) 

M3o6peTeHne othocmtc* k cnoco6y m 
o6opyAOBaHnra nnn M3roTOBJieHMfi Tpy6 H3 
opueHTupoBaHHoro nnacTMKa, b nacTHOCTii k 
M3roTOBneHMKD Tpy6, noABepmyTbix pacT5q>Kei-MHD 
KaK b paAnanbHOM, TaK n b aKcuanbHOM 
HanpaBJieHMfix Ana opueHTai^nn MaTepnana b 
HanpaBiieHMM pacTflweHum h ynyHLueHnsq ero 

MGXaHMMGCKHX CBOMCTB. CnOCC>6 BKflKDHaeT 3Tanbi 

3KCTpyAnpoBaHM5q, TeMnepaTypHoro 

KOHAML\MOHMpOBaHMfl, aKCMaJlbHOrO BblTflrMBaHMfl 

Tpy6bi Me>KAy nepBbiM v\ BTopbiM 
BbiTflrnBaKDLi^MMM cpeACTBaMM, nonepeHHoro 
paciuMpeHM5q n oxna>KAeHM5q. AKCHaribHoe 
BbiTfirnBaHne Tpy6bi ocyu^ecTBrifltoT nepeA ee 
nonepe^HbiM pacujupeHneivi. ripn stom nepBoe 
BbiT^rnBaKDLi^ee cpeflCTBO pacnonoweHO nepeA 
30hom TeMnepaTypHoro KOHAHi_\noHnpoBaHH5q. 
BTopoe BbiTfirnBaraLnee cpeACTBO pacnono>KeHO 
Me>KAy 30HOM TeMnepaTypHoro 



KOHAHLlMOHUpOBaHUJq H 30HOM paCLUM peHHfl . 

OnucaHa TaioKe TexHonornHecKa* nnHnsq nnn 
HenpepbiBHoro M3roTOBneHMfl Tpy6bi. 
M3o6peTeHne no3BormeT noBbicnTb 
CTa6nnbHOCTb m ynpaBnsqeMOCTb npoi_\ecca. 2 c. 
n 9 3.n. c)3-nbi, 2 nn. 
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(54) METHOD FOR CONTINUOUS MANUFACTURE OF PIPE FROM ORIENTED PLASTICS AND PRODUCTION 
LINE FOR ITS REALIZATION 



(57) Abstract: 

FIELD: method and equipment for 
manufacture of pipes from oriented plastics, 
in particular - manufacture of pipes 
subjected to extension both in the radial 
and axial directions for orientation of the 
material in the direction of extension and 
improvement of its mechanical properties. 
SUBSTANCE: method consists in stages of 
extrusion, temperature conditioning, axial 
extension of pipes between the first and 
second extenders, transverse expansion and 
cooling. Pipe axial extension is 
accomplished before its transverse 
expansion. The first extender is positioned 
before the zone of temperature conditioning. 
The second expander is positioned between 
the zone of temperature conditioning and the 



zone of expansion. The production line for 
continuous manufacture of pipe is also 
described. EFFECT: enhanced stability and 
controllability of the process. 11 cl, 2 dwg 
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M3o6peTeHne OTHOCMTca k cnoco6y v\ 
o6opyflOBaHMKD fl/iq M3roTOBneHi/m Tpy6 H3 
opueHTupoBaHHoro nnacTHKa, b oco6eHHOCTM k 
M3roTOBneHMKD Tpy6, noflBepmyTbix pacTa>KeH v\ to 

(BblTflrMBaHMKD) K3K B paflHaflbHOM, TaK M B 

aKcuanbHOM HanpasneHwax A^a 
opueHTM poBaHi/ia BemecTBa b HanpaBneHnn 
pacTaweHna v\ ynyHi_ueHna ero MexaHnnecKnx 

CBOMCTB. 

B Me>KayHapoflHOM naieHTHOM 3aaBKe N WO 
90/02644 pacKpbu cnoco6 M3roTOBneHna 
TepivionnacTMHHbix Tpy6, HanpuMep, H3 
HennacTucpMLiMpoBaHHoro nonuiBUHnnxnopufla 
(He-IIBX), KOTopbiM xapaKTepw3yeTca BbicoKoPi 
CTeneHbK) KpyroBofi opueHTaqnn, hto ynyniuaeT 

TaKHe CBOMCTBa, KaK yCTOMMUBOCTb k KonbqeBbiM 

HanpaweHHaM, v\ flenaeT Tpy6bi oco6eHHO 
npuroflHbiMM flna nepeKaMKM BOflbi nofl 
flaBneHneM. Cnoco6, onucaHHbiM b naTeHTHofi 
3a^BKe, BKJiHDMaeT b ce6a: 

- 3KCTpyflnpoBaHne Tpy6bi v\z nnacTM koboi~o 
MaTepnana; 

TeMnepaTypHoe KOHflMi^noHnpoBaHne 
SKCTpyflnpoBaHHOM Tpy6bi flna npuBefleHna ee k 
TeMnepaType, npuroAHOM AJifl pacwi/ipeHna; 

- nonepeMHoe pacTaweHkie Tpy6bi nyTeM 
npwnoKeHi/ia BHyTpeHHero AaBneHwa k Tpy6e, 
BblXOflHOM KOHei_\ KOTOpOM 3aKpbiT 3amyi_uKoi/i , 

KOTopaa aBnaeTca HaflyBHoPi nnn, b jikd6om 
cnynae, cnoco6HoPi pacLuwpaTbca, fla6bi 
nofl,qep>KMBaTb flaBJieHne bhvtpm 30Hbi 
pacLunpeHMfl; n 

- oxna>KfleHMe pacujupeHHOM Tpy6bi, p,nn 
dpiAKCsuywA ee hobom cf>opMbi nocne nonepe^Horo 
pacTaweHHa. 

flna npoTarnBaHi/ia Tpy6bi nepe3 3Ty 
TexHonornHecKyKD jiuhmhd npeflycMOTpeHbi 

nepBbIM BblT5qrMBaKDU4MM TpaKTop, HaXOfl^LUMMCa 

nepeA 30HOM TeMnepaTypHoro 

KOHflML\MOHMpOBaHH5q, H ei_Lje OflMH 

BbiTfirMBaraLL^HM TpaKTop, HaxoAaLnnfica nocne 
30H pacLui/ipeHMfl n oxna>KAeHna. AKCuanbHoe 
BbiTfln/iBaHwe npo^yKTa MO>KeT MMeTb MecTO, 
ecnn BbixoflHOM TpaKTop pa6oTaeT Ha 6onee 
BblCOKOM CKOpOCTM BblTflrMBaHHfl, HeM nepBbiM. 

M3BecTeH TaioKe cnoco6 HenpepbiBHoro 
M3roTOBneHM5q Tpy6bi M3 opueHTupoBaHHoro 
nnacTMKa, BKriKDHaKDU^MM STanbi 

SKCTpyflnpoBaHMfi, TeivinepaTypHoro 

KOHflMLlMOHMpOBaHMSq, aKCHailbHOrO BblTS^rHBaHMfl 

Tpy6bi Mewy nepBbiM m BTopbiM 
BbiTflrnBaKDU^MMM cpeflCTBaMM, nonepeHHoro 
paaunpeiHkm m oxnaHKAeHwa (DE N 2357210, kji. 
B 29 D 23/04, 1974). 

M3 3Toro >Ke naTeHTa H3BecTHa 
TexHonon/inecKaa nMHHa Ana HenpepbiBHoro 
M3roTOBneHMfi Tpy6bi H3 opueHTupoBaHHoro 
nnacTMKa, coAepwamaa SKCTpyqep A-na 
3KCTpyflnpoBaHM5q Tpy6bi, cpeACTBO 
TeMnepaTypHoro KOHflML\MOHMpoBaHM5q Ana 
npuBeAeHM?! Tpy6bi k TeMnepaType, npuroflHOM 
Ana pacujupeHMsq, nepBoe m BTopoe 
BbiT^rnBaKDLL^ne cpeflCTBa, cnywamne p,nn 
aKcuaribHoro BbiTflrnBaHi/m Tpy6bi, cpeflCTBO 
pacLunpeHMfi Ana yBeniiHeHna fluaivieTpa 
SKCTpyflMpOBaHHOM Tpy6bi m cpeACTBO 
oxna>KAeHM5q Ana 3aKpenneHi/ia cfcopMbi Tpy6bi, 
npuneivi nepBoe BbiTarnBaroLnee cpeACTBO 
pacnono>KeHO nepeA cpeACTBOM pacujupeHUfl. 

OAHaKO ynpaBnsqeiviocTb TaKMM npoi4eccoM 
KOHTponnpyeMoro aKcuaribHoro BbiTqruBaHna 
Tpy6bi HBrmeTCfl HeflocTaTOHHOM. KpoMe Toro, 
nnn nonepeHHoro pacTfi>KeHMfl Tpy6bi Tpe6yK)TCfi 
6onbiuoe AaBneHne m aKcuaribHasq Harpy3Ka. 

3aAaHeki HacTOflLLjero M3o6peTeHM5q nsnneicn 
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co3AaHne TaKoro cnoco6a HenpepbiBHoro 
M3roTOBneHM5R Tpy6bi M3 opueHTupoBaHHoro 
nnacTMKa m TexHOJiornnecKOM hmhum f\n9\ ero 
ocyu^ecTBneHMiq, KOTopbiM ycTpaH^eT 
BbiiueyKa3aHHbie HeAOCTaTKM m yBennnnBaeT 
CTaGnribHOCTb n ynpaBnsqeMOCTb npoqecca. 

Bbinn npenno>KeHbi n Apyrne npoqeccbi, b 
KOTopbix yBennneHne fluaivieTpa AOCTuraeTca 
npoTacKHBaHneM Tpy6bi nepe3 TBepAyro onpaBKy. 
flaHHoe M3o6peTeHne npnivieHMMO m k TaKOMy 
npoi_\eccy. 

nocTaBneHHaa 3aAa^a .qocTuraeTca TeM, hto 
b cnoco6e HenpepbiBHoro M3roTOBneHna Tpy6bi 
M3 opueHTM poBaHHoro nnacTMKa, BKntoMahomeM 
STanbi SKCTpyAnpoBaHnsq, TeivinepaTypHoro 
KOHAHi_\noHnpoBaHH5q, aKcuaiibHoro BblTarHBaHMfl 
Tpy6bi Me>KAy nepBbiM n BTopbiM BbiT^rnBaiomuM 
cpeACTBaMU, nonepeHHoro pacLunpeHna n 
oxna>KAeHM5q, aKcuaribHoe BbiTsqrMBaHne Tpy6bi 
Me>KAy nepBbiM n BTopbiM cpeACTBaMU 
ocyii^ecTBnaHDT nepeA ee nonepe«HHbiivi 
pacLiinpeHneM, npuneM nepBoe BbiT^rnBaHDmee 
cpeACTBO pacnono>KeHO nepeA 30hom 
TeivinepaTypHoro KOHAMi^MOHMpoBaHna, a BTopoe 
BbiT^rnBaraLAee cpeACTBO pacnono>KeHO Me>KAy 
30HOM TeivinepaTypHoro KOHAHi4HOHnpoBaHMa m 
30hom pacLunpeHMfl. 

AKCuanbHoe BbiT^rnBaHne mo>kho 
ocymecTBnflTb, no KpaMHeM Mepe, ao OKOHHaHi/m 
3Tana TeivinepaTypHoro KOHAHi4MOHMpoBaHnsq, 
nn6o OAHOBpeivieHHO c, no KpaMHeM Mepe, 
MacTbK) 3Tana TeMnepaTypHoro 

KOHAHUHOHUpOBaHMfl. 

L4enecoo6pa3HO ocyLnecTBrmTb 3Tan 
TeMnepaTypHoro KOHAHMHOHnpoBaHnsq b 30He 
TeMnepaTypHoro KOHAHL\noHnpoBaHM5q. 

B o6nacTH BToporo BbiTfirnBaHDii^ero 
cpeACTBa Tpy6a MO>KeT noAA©P>KMBaTbCfl 

M3HyTpM. 

Bo3mo>kho ocyinecTBJieHne 
AonoriHUTenbHoro aKcuanbHoro BbiTfirnBaHna 
Me>KAy BTOpbIM BblTSqrHBaKDLAMM cpeACTBOM M 
AonoriHMTenbHbiM BbiT^rnBaioLAMM cpeACTBOM, 
pacnono>KeHHbiM nocne ynacTKOB pacujupeHna n 
oxna>KAeHM5q. 

PacLunpeHne mo>kho ocymecTBrifiTb nyTeM 
BHyTpeHHero ruApocTaTMMecKoro AasneHna, 
noAA©P>KHBaeMoro Me>KAy bxoahom m BbixoAHOM 
3arnyiUKaMM, HaxoA^LAHMUcsi bhvtpm Tpy6bi, 
npuneM BbixoAHaa 3arnyLUKa MoweT 
yBennHMBaTbca b AnaMeTpe, a BXOAHaa 
3arnyiuKa MO>KeT o6ecneHMBaTb BHyTpeHHKDK) 
noAA©P>KKy ynacTKa Tpy6bi, KOHTaKTM pyioLAero co 

BTOpbIM BblT^rHBaiOLAMM CpeACTBOM. 

riocTaBneHHafi 3aAana AOCTuraeTca TaioKe 
TeM, hto b TexHonornnecKOM hmhmh a^^ 
HenpepbiBHoro M3roTOBneHkm Tpy6bi M3 
opueHTupoBaHHoro nnacTMKa, coAepwameM 
SKCTpyAep p,nn SKCTpyAnpoBaHnsq Tpy6bi, 
cpeACTBO TeMnepaTypHoro KOHAHL\noHnpoBaHnsq 
Ana npMBeAeHna Tpy6bi k TeMnepaType, 
npuroAHOM Ana pacLunpeHna, nepBoe n BTopoe 
BbiTarnBaioLAne cpeACTBa, cny>Kai_L^ne p,nn 
aKcuanbHoro BbiTflrMBaHnsq Tpy6bi, cpeACTBO 
pacLunpeHMfl Ana yBeriMHeHna AHs»MeTpa 
SKCTpyAnpoBaHHOM Tpy6bi m cpeACTBO 
oxna>KAeHMa Ana 3aKpenneHna cjDopMbi Tpy6bi, 
npuneM nepBoe BbiTarMBaKDLL\ee cpeACTBO 
pacnono>KeHO nepeA cpeACTBOM pacujupeHna, 
BTopoe BbiTarnBaHDLnee cpeACTBO pacnono>KeHO 
nepefl cpeACTBOM pacLiinpeHna, npn^eM nepBoe 
m BTopoe BbiTarnBaKDLAne cpeACTBa 
npeAHa3HaneHbi A-na aKcuanbHoro BbiTarnBaHna 
Tpy6bi ao Toro, KaK OHa noABepmeTca 
nonepeHHOMy pacLuiipeHUKD, npn stom nepBoe 
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BbiTflrnBaKDLL^ee cpeflCTBO pacnono>KeHO nepefl 
30hom TeMnepaTypHoro KOHflMi^MOHnpoBaHM^, a 
BTopoe BbiTflrnBaKDLnee cpeflCTBO pacnono>KeHO 
Me>KAy 30hom TeMnepaTypHoro 

KOHflM14MOHHpOBaHM51 M 30HOM paCLUMpeHMfl. 

L4enecoo6pa3HO, MTo6bi ,qnq 
flonoriHMTeribHoro aKcuanbHoro BbiT5qrMBaHM5q 
Tpy6bi nocne cpeflCTB pacLunpeHna m 
oxna^eHMfl 6bino ycTaHOBneHO 
flononHMTenbHoe BbiT^rnBaHDL^ee cpeflCTBO. 

TepMMH "BbiTarnBaHDLnee cpeflCTBo" b flaHHOM 
KOHTeKCTe cneflyeT noHMMaTb KaK OTHOcflLneeca k 
cpeflCTBaM, KOTopbie oxBaTbiBaroT Tpy6y n 
perynnpywT aKcuanbHyKD CKopocTb Tpy6bi. 

Hn>KecneAyK)Li4ne npenMyLnecTBeHHbie 
BapnaHTbi ocyLL^ecTBneHnsq onucaHbi co ccbinKOM 
Ha <HepTe>KM, Ha KOTopbix 

c|DMr. 1 npeflCTaBnsqeT co6om o6LnyK> cxeiviy 
cnoco6a M3roTOBneHna v\ pacujupeHna Tpy6bi; m 

dpwr. 2 npeflCTaBnsqeT co6om o6i_i4yto cxeiviy 
anbTepHaTHBHoro BapnaHTa ocyLnecTBneHMfl 
M3o6peTeHnsq. 

CornacHO cjDnr. 1 nnacTMKOBaa Tpy6a 10 
BbiflaBnnBaeTC5i 3KCTpy,qepoM 12 m aoboahtch flo 
Hy>KHoro fluaivieTpa c noMoi^bK) Kann6poBOHHoro 
ycTpoMCTBa, HanpuMep Kann6poBOHHoro 
naTpy6Ka 13, HaxoAflmerocfl BHyTpn 
pacnbinnTenbHoro pe3epByapa nepBMMHoro 
oxna>KfleHM5i 14. Tpy6a 10 BbiTfirnBaeTca H3 
SKCTpyflepa nocpeflCTBOM nepBoro 

BbiTflruiBaHDLnero TpaKTopa 16. 

3aTeM Tpy6a 10 nocTynaeT b 30Hy 
TeMnepaTypHoro KOHflni^noHnpoBaHUfi 18, b 
kotopom Tpy6a KOHTaKTupyeT co cpeflOM, 
nepeflarau^ePi Tenno, HanpuMep, c BOflofi, HTo6bi 
flocTMHb Heo6xo,qnMoro TeMnepaTypHoro 
npocfrMna no Bcefi OKpywHoc™ CTeHKM Tpy6bi, 
npn kotopom nocneflyHDLnee nonepe^Hoe 
pacT3>Ke Hue Tpy6bi Bbi30BeT opueHTai^MK) 
nonnMepHbix MoneKyn, rnaBHbiM o6pa30M, b 
KpyroBOM HanpaBneHMM. TaKaa opneHTai4H5i 

npMBOflUT K ynyMLUeHMK) 0>M3MMeCKMX CBOMCTB 
Tpy6bl, B OCo6eHHOCTM K B03paCTaHMK) 
yCTOMHM BOOTH K KOHbLjeBblM Hanpfl>KeHMflM. 

3aTeM Tpy6a bxoaht b 30Hy paciuMpeHMfl 20, 
HaxoflfiLnyrac^ Me>Kfly flByMH 3arjiyi_UKaMM 24 v\ 
26, yAep>KMBaeMbiMM BHyTpM Tpy6bi 
nocpeflCTBOM BcnoMoraTeribHOM Tpy6KM 22, 
3aflHMM KOHei_\ KOTopofi coeflMHeH nepe3 ronoBKy 
aKCTpyflepa c orpaHi/ini/iTeneM Harpy3Ki/i (He 
noKa3aH). 

riepBOM 3arnyujKe 24 - bxoahom 3arnyLUKe 

OTHOCMTGJlbHO HanpaBHeHMfl flBM>KeHMfl TpySbi 10 

npuflaH TaKOM pa3Mep, MTo6bi OHa nnoTHO 
nepeKpbiBana HepaciunpeHHyho Tpy6y 10. Pha 
KOHTponbHbix BannKOB 25, oxBaTbiBaK)u_\nx Tpy6y 
no OKpy>KHOCTH, nnoTHO npn>KMMaK)T ee CTeHKM k 
3arnyujKe 24, TaK «-rro6bi co3flaTb ynnoTHeHne, 
flocTaTOHHoe J3,t\9\ noflflepwaHMfl flaBneHMfl b 
30He pacLunpeHna. 

B M3o6pa>KeHHOM BapnaHTe ocyLL^ecTBneHMfi 
npon3BO,anTC5q TaKoe ynpaBneHne KOHTporibHbiMn 
BannKaMM 25, «-rro6bi ohm 3aflaBann CKopocTb, c 
kotopom Tpy6a nocTynaeT b 30Hy pacLunpeHi/iyi. 
3Ta CKopocTb Bbiiue CKopocTM nepBoro 
BbiTflrnBaraLL^ero TpaKTopa 16, hto Bbi3biBaeT 
KOHTponnpyeMoe aKcuanbHoe BbiT5qrMBaHMe 
Tpy6bi flo m/mhm b 30He TeMnepaTypHoro 
KOHflHI^MOHMpOBaHMfl. B anbTepHaTMBHbix 
Bapi/iaHTax ocymecTBneHMfl KOHTponbHbie BannKH 
25 MoryT Bpau^aTbcq cbo6oaho, a Ha BbixoflHOM 
KOHi_\e 30Hbi TeMnepaTypHoro 

KOHflMI^MOHMpOBaHMfl MO>KeT 6blTb 

flononHHTenbHO ycTaHOBneHO OTflenbHoe 
BbiTjqruBaKDLL^ee cpeACTBO, k npuMepy, 
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aHanornHHoe BbiwHBatomeMy TpaKTopy 16, v\nv\ 
>Ke BbiTqruBaTenb 36 Mo>KeT 3aMeH5iTb BannKM 25 

Ha BXOflHOM KOHL\e 30Hbl paCLUMpeHMfl, T3M Tfle 

BxoflHaa 3arnyiuKa noAAep>KMBaeT Tpy6y M3HyTpn 
(cm. cjDnr. 2). 

flocTM>KeHMe ynpaBnqeMoro aKcuaribHoro 
BbiTflrwBaHMfl CTeHOK Tpy6bi nepefl 30hom 
pacLunpeHnsq flaeT onpefleneHHbie 
npenMyu4ecTBa. ripe^e Bcero, yTOHHeHMe 
CTeHOK Tpy6bi, MMerou^ee MecTO BcneflCTBue 
aKcuanbHoro BbiTsqruBaHMsq, flenaeT 
TeMnepaTypHoe KOHflMi^noHnpoBaHne 6onee 
3c(DctDeKTHBHbiM, TaK hto nepefl 3TanoM 
paCLUMpeHMSR MO>KHO flo6MTbCfl 6oribLueM 
paBHOMepHOCTM pacnpeAeneHM?! TeMnepaTypbi 
m/mhm mo>kho c^enaTb 30Hy TeMnepaTypHoro 
KOHflni4MOHnpoBaHM^ 6onee KOpOTKOM. 

YTOHHeHne CTeHOK Tpy6bi nepefl 
pacLunpeHneM npMBOflMT k TOMy, hto flna 
nonepeHHoro pacTa>KeHM5q Tpy6bi Tpe6yK>TC5q 
MeHbLune flaB/ieHne m aKcuanbHaa Harpy3Ka, mto 
yBennHMBaeT CTa6nnbHOCTb m ynpaBJi5ieMOCTb 
npoi_\ecca. K TOMy we, 6riaroAapfl BTopoMy 
BbiTfirMBaKDLL^eMy cpeflCTBy Bei_L\ecTBO noflaeTCfi 

B 30Hy paCLUMpeHMfl C nOCTOHHHOM CKOpOCTbHD, 

hto eu^e 6onbi_ue yBenn^MBaeT CTa6nribHOCTb m 
ynpaBnyieMOCTb. 

BbiLueoni/icaHHbie npenMyLnecTBa 
npuMeHMMbi n k TBepflbiM onpaBKaM, n k flpyruM 
cpeflCTBaM nonepeMHoro pacTSR>KeHM5q, m 
HacTO?iLnee M3o6peTeHne TaioKe npMMeHM mo k 
noflo6HbiM TexHonorn?iM. KpoMe Toro, 
aKcuanbHoe BbiTfirnBaHne mo>kho ncnonb30BaTb 

flJlfl OpueHTai^MM BOJIOKOH MHM MHblX HaCTML^ 

(HanpuMep, BbiT^HyTbix HanonHMTenew) b 
CTeHKax Tpy6bi KaK .qononHi/iTenbHO, TaK n 
anbTepHaTMBHO k cozpfrnvwo aKcuaribHoPi 
MorieKynsqpHOM opMeHTai^nn noriMMepHoro 
MaTepnana. 

BbixoflHafi 3arnyujKa 26 n&nn&icn HaflyBHOM, 
TaK hto ee fluaMeTp mo>kho M3MeHfiTb ot 
HepacLunpeHHoro cocto^hm^ ao pacLunpeHHoro 
cocto?ihm5r, HTo6bi HanaTb npoi^ecc. 3arnyiuKa 26 
HaflyBaeTCfi HacTonbKO, HTo6bi noflflep>KHBaTb 
AaBiieHne b 30He pacLunpeHna m b to we BpeMfl 

n03BOJlf1Tb HeKOTOpOMy KOJIMHeCTBy 

pacLui/ipflK>LneM TeKynew cpeflbi npoTeKaTb nepe3 
3arnyi_UKy m CMa3biBaTb 3arnyLUKy BHyTpn 
flBHwyLneficfl Tpy6bi. BcnoMoraTeribHaa Tpy6Ka 
22 CHa6>KeHa napoPi KOHi4eHTpMHecKMX 
naTpy6KOB, oflMH v\z KOTopbix BbicTynaeT Bnepefl, 
noflaBasq Ha,qyBaK>LnyK> TeKynyK) cpe^y, 
HanpuMep B03flyx, k BbixoflHOM 3arnyujKe 26, a 
flpyroM noflaeT pacujupfiKOLnyKD TeKynyra cpefly, 
npeflnoHTHTenbHO ropfiHyra BOfly, k BxoflHoPi 
3arnyi_UKe, OTKy^a OHa nocTynaeT b 30Hy 
pacLUMpeHM5q nepe3 BbinycKM 27. 

Me>Kqy flByMsq 3arnyLUKaMM nnacTMKOBasq 
Tpy6a 10 npeTepneBaeT pacLunpeHne b 
paflnaribHOM HanpaBneHMM nofl fleMCTBMeM 
BHyTpeHHero flaBJieHM^ npM OTcyTCTBMM 
BHeiuHero orpaHMMeHMsq. BnMwe k BbixoflHOMy 

KOHL\y 30Hbl pacLUMpeHMJi yCTaHOBTieHbl 
KanM6poBOHHbiM naTpy6oK 28 mhm HHoe 

KanM6pOBOHHOe yCTpOMCTBO M OXJia>KflaK)LL4MM 

pacnbinMTenbHbiM pe3epByap 30 flnsq cjDMKcai4MM 
OKOHHaTenbHoro A^aMeTpa pacLUMpeHHOM Tpy6bi 
32. Bcnefl 3a hum ctomt BbiT5qrMBaK)LL^MM TpaKTop 
34, KOTopbiM MoweT 6biTb ycTaHOBneH Ha 6onee 

BblCOKytO CKOpOCTb no CpaBHeHMtO CO BTOpbIM 
BblTqrMBaKDLL^MM CpeflCTBOM 25, eCflM Hy>KHO 

co3flaTb b 30He pacLUMpeHM?! flononHMTenbHyra 
aKCManbHyra opueHTai^Mto Tpy6bi, a Tao<e 
pe3aTenbHoe o6opyflOBaHMe (He noKa3aHo). 
n paKTMMecKM , HeKOTopaa aKCManbHa5q 
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opueHTaqn^ Tpy6bi o6biHHO B03HMKaeT b 30He 
pacLunpeHM^ noA Ae^CTBueivi aKcwanbHOM cmibi, 
npnno>KeHHOM k pacujupeHHOM Tpy6e 32 co 
CTopoHbi OKOHeHHoro TpaKTopa 34. 3Ta 
aKcwanbHafl curia Tpe6yeTca Ana Toro, HTo6bi 
ypaBHOBecMTb aKcuanbHyto cuny, AePicTBywLi^yto 
Ha Tpy6y b npoTMBonono>KHOM HanpaBneHnn n 
Bbi3BaHHyHD A^BneHweM pacLUMp^KDLneM TeKyneM 
cpeflbi b 30He pacLunpeHna 20. 

CpeflHee aKcuanbHoe BbiT5qrMBaHMe Tpy6bi no 
BcePi TexHonornHecKOM hmhum onpeAeneHO 
OTHOLueHneM nepBoro n OKOHeHHoro 
BblT^rMBaKDLUMX TpaKTopoB. AKcuanbHoe 
BblT5qrMBaHMe MO>KeT MMeTb MeCTO KaK B CaMOM 

30He pacLunpeHnsq, TaK m b npeAUJecTByKDLnefi eft 
30He Me>K,qy nepBbiM BbiTarwBaTeneM 16 n 
npuBOAHbiivin BannKaMM 25. riocne 30Hbi 
pacLunpeHna HMKaKoro aKcwanbHoro 
BbiTarwBaHi/ia, no cymecTBy, He Ha6nK>AaeTca, 
nocKonbKy TaM Tpy6a y>Ke oxna>KfleHa. TaKMM 
o6pa30M, b jikd6om MOMeHT cyMMa aKcuanbHbix 

BblTfirMBaHMM, MMeKDLL4MX MeCTO B 30He 

pacLunpeHMfl m b npeALuecTByHDLneM eft 3one, 
paBHa BbiTfi>KHOMy OTHOLueHMKD Me>Kfly nepBbiM n 
OKOHGHHbIM TpaKTopaMM M nOTOMy nOCTOflHHa. 

HacToamee M3o6peTeHne flaeT B03MO>KHOCTb 
HenocpeACTBeHHO KOHTponnpoBaTb BennHMHy 
aKcuanbHoro BbiTamBaHwa b Ka>KflOM 30He. 
06Hapy>KeH0, hto sto b3>kho KaK Ana KanecTBa 
npoAyKi4MM, TaK m Ana caivioro xoAa npoqecca 

npOM3BOACTBa. 

flrm cnei_\nanncTa coBepi_ueHHO acHO, hto 
noMUMO BbiiueonncaHHbix nacTHbix cnynaeB 
ocymecTBneHMa AaHHoro M3o6peTeHna 
HacToamee M3o6peTeHne mo>kho peann30BaTb m 
ApymMM cnei^nqbuHecKMMM cnoco6aMM, He 

OTKHOHflflCb npH 3TOM OT erO OCHOBHblX 

oco6eHHOCTew. lloaTOMy BbiLuenpuBeAeHHbie 
BapnaHTbi ocyLnecTBneHMfl m npniviepbi cneAyeT 
paccMaTpuBaTb KaK nnntocTpau;uiK>, ho He KaK 
orpaHnneHne; rpaHMLjbi M3o6peTeHna TOHHee, 
neM b BbiLuenpMBeAeHHOM onucaHMM, 
o6o3HaneHbi b qbopMyne, KOTopaa npeAnonaraeT 
BKnioHeHMe b ce6a n\o6t>\x i/i3MeHeHi/m, He 
MeHflK>mnx ee cymecTBa v\ HaxoAamkixca b 
o6"beMe H3o6peTeHi/ia. 

OopMyna M3o6peTeHM^: 

1. Cnoco6 HenpepbiBHoro H3roTOBneHna 
Tpy6bi M3 opueHTupoBaHHoro nnacTHKa, 

BKnKDHaKDLL^MM STanbl SKCTpyAM pOBaHMfl, 

TeMnepaTypHoro KOHAMi^MOHnpoBaHM^, 
aKcuaribHoro BbiTaruiBaHna Tpy6bi Me>KAy nepBbiM 

M BTOpbIM BblTJirMBaKDLUMMM CpeACTBaMM, 

nonepeMHoro paounpeHi'ia m oxna>KAeHi/ia, 
OTnuHatoLi^nPicfi TeM, hto aKcuanbHoe 
BbiT^rnBaHne Tpy6bi Me>KAy nepBbiM h BTopbiM 
cpeACTBaMM ocyLnecTBnaKrr nepeA ee 
nonepeHHbiM pacujupeHneM, npM stom nepBoe 
BbiT^rnBafOLi^ee cpeflCTBO pacnono>KeHO nepeA 
30HOM TeMnepaTypHoro KOHAHLlnoHHpoBaHiia, a 
BTopoe BbiT^rnBaKDinee cpeACTBO pacnono>KeHO 
Me>KAy 30HOM TeMnepaTypHoro 

KOHAMI^MOHUpOBaHMa M 30HOM paCLLIHpeHkia. 
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2. Cnoco6 no n.1, OTnuMaHDL^MMCfl TeM, hto 
aKcuaribHoe BbiTarwBaHwe ocyLnecTBnaKrr, no 
KpaPiHew Mepe, p,o OKOHHaHwa STana 
TeMnepaTypHoro KOHAHi_\MOHnpoBaHM5q. 

3. Cnoco6 no n.2, OTnunaHD lummox TeM, hto 
aKcuanbHoe BbiTqruBaHne ocyLi^ecTBnqwT 
OAHOBpeMeHHO c, no KpaMHefi Mepe, nacTbK) 
3Tana TeMnepaTypHoro KOHAMi^MOHnpoBaHMfi. 

4. Cnoco6 no n.3, OTnuHaHDLi^MMCsq TeM, hto 
3Tan TeMnepaTypHoro KOHAHi4MOHMpoBaHM?i 
ocyLi^ecTBn^HDT b 30He TeMnepaTypHoro 

KOHAHL\MOHHpOBaHMfl. 

5. Cnoco6 no n.4, OTnMHaKOLi^nMcsi TeM, hto b 
o6nacTM BToporo BbiT5qrMBaK)Lnero cpeACTBa 
Tpy6a noAA©P>KHBaeTca M3HyTpn. 

6. Cnoco6 no n.1, OTnuHaHDi^MMC?! TeM, hto 

Me>KAy BTOpbIM BblTJirMBaHDLL^HM CpeACTBOM M 
AOnOJlHMTenbHblM BblT?irMBaHDLHMM CpeACTBOM, 

pacnono>KeHHbiM nocne ynacTKOB pacLunpeHUfi m 
oxna^eHM^, ocymecTBnsqKDT AononHMTenbHoe 
aKcuanbHoe BbiT^rnBaHne. 

7. Cnoco6 no n.1, OTnuHaKDii^MMCJi TeM, hto 
pacLUnpeHMe ocyLnecTB/iflKDT nyTeM BHyTpeHHero 
ruflpocTaTMHecKoro AasneHkm, 
noAA©P>KMBaeMoro Me>Kfly bxoahom m BbixoAHofi 
3arnyLUKaMM, HaxoA^U4MMMca BHyTpn Tpy6bi. 

8. Cnoco6 no n. 7, OTni/iHaK)LHMMCfl TeM, hto 
BbixoflHayi 3arnyLUKa cnoco6Ha yBennnnBaTbcsq b 
AnaMeTpe. 

9. Cnoco6 no n.7, oin\Ana\ou\\Aftc9\ TeM, hto 
BXOAHaa 3amyujKa o6ecneHMBaeT BHyTpeHHtoK) 
noAA©P>KKy ynacTKa Tpy6bi, KOHTaKTM pytomero co 
BTopbiM BbiT^rnBaromuM CpeACTBOM. 

10. TexHonornnecKaa huhm^ a^i^ 
HenpepbiBHoro M3roTOBneHnyi Tpy6bi M3 
opueHTupoBaHHoro nnacTMKa, coflep>KaLna?i 
SKCTpyAep Rnn SKCTpyAnpoBaHMfi Tpy6bi, 
cpeACTBO TeMnepaTypHoro KOHAHLlnoHnpoBaHnsq 
p,r\n npuBeAeHMfl Tpy6bi k TeMnepaType, 
npuroAHOM flnsq pacLunpeHMfi, nepBoe n BTopoe 
BbiTfirMBaraLL^ne cpeACTBa, cny>Kai_L^ne Ana 
aKcuanbHoro BbiT^rnBaHM^ Tpy6bi, cpeACTBO 
pacLiinpeHMfi p,T\9\ yBennHeHM^ A^^MeTpa 
SKCTpyAnpoBaHHOM Tpy6bi m cpeACTBO 
oxna>KAeHMa Ana 3aKpenneHna qbopMbi Tpy6bi, 
npuneM nepBoe BbiTarnBaramee cpeACTBO 
pacnono>KeHO nepeA cpeACTBOM paciunpeHMa, 
OTnnHaK)Li\aac5q TeM, hto BTopoe BbiTarnBaKDLnee 
cpeACTBO pacnono>KeHO nepeA cpeACTBOM 
pacLunpeHna, npuneM nepBoe m BTopoe 
BbiTarnBaraLAne cpeACTBa npeAHa3HaneHbi Ana 
aKcuanbHoro BbiTarnBaHna Tpy6bi p,o Toro, KaK 
OHa noABepmeTca nonepeHHOMy pacTa>Ke h n k> , 
npn 3tom nepBoe BbiTarMBaHDLnee cpeACTBO 
pacnono>KeHO nepeA 30hom TeMnepaTypHoro 
KOHAHL\noHnpoBaHna, a BTopoe BbiTarnBaKDLi^ee 
cpeACTBO pacnono>KeHO Me>KAy 30hom 
TeMnepaTypHoro KOHAMMHOHnpoBaHMa m 30hom 
pacLunpeHna. 

11. TexHonornnecKaa nnHna no n.10, 
OTnunatoLL^aaca TeM, hto Ana AononHMTenbHoro 
aKcuanbHoro BbiTsirMBaHUfl Tpy6bi nocne cpeACTB 
pacLunpeHna m oxna>KAeHna ycTaHOBneHO 
AononHMTenbHoe BbiTarnBajoLi^ee cpeACTBO. 
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